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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photoelectric 
conversion-type colored light sensor which is excellent 
in sensing colored light data and an image sensor. 
SOLUTION: This photoelectric conversion- type colored 
light sensor is equipped with semiconductor electrodes 
'which sense different optical wavelength regions 
^respectively, a counter electrode, and a charge transfer 
layer, where the semiconductor electrodes and the 



I I 4 





counter electrode are stacked up in layers, providing a 
''^gap between them, the gap between the semiconductor 



-•^electrodes and the counter electrode is filled up with 
the charge transfer layer, and the semiconductor 
electrode comprises a conductive layer and a 
photosensitive layer that contains semiconductor. This 
photoelectric conversion-type colored light sensor is composed of two or more transparent 
semiconductor electrodes which are different from each other in absorption wavelength, by 
which the colored light sensor can be easily enhanced in efficiency and surface area. This 
image sensor is composed of arranged pixels which are each formed of a unit photoelectric 



conversion-type colored light sensor. 
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fil. Chem Soc. Japan, Ind. Chem. Sec. , 46, 779 
(1943), J. Am. Chem. Soc, 111,5542(1989), J. Che 
m. Soc. , Chem. Commun. , 1993, 390, Angew. Chem. In 
t. Ed. Engl., 35,1949(1996), Chem. Lett., 1996, 88 
5, J. Chem. Soc. , Chem. Commun. , 1997, 545td|E®^ 

[0132] (iv) #^IE7L^TO 

N.N'-'^^^—yU-N.N'-tf^ (4-y h ^rv-^zn^yu) - 
(Ll'-tr^a^/V) -4, 4'-^ 5 V (J. Hagen et a 
1., Synthetic Metal 89, 2153 —220, (1997)) x 2,2', 
7,7'-^ h*7*X (N,N-^-p-^ h^-v^zn—yUT^) 
9,9'-;* t°P b'^yU^-l/^ (Nature, Vol.395, 8 Oct. 1 
998, pp. 583-585*5±tW097/10617) x 1, {4- 

(WHJBB59- 194393^) . 4,4'-t*J* [ (N-l-^^^ 
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IR^tcfe&Lfc^WSrS^ (4*BB¥5-23468l#) , h 

y y ^^/u^ifiy<ommwx^^-y<-^ muss* 

TZ^MhVT*^ (*ffl^JB4, 923, 774^ 4#M 
^4-308688-^) , N ( N'-v ? 7 3i^/U-N I N'-bf^(3-7«^ 
^^nyi^-d, l'-b*^zn^yU)-4, 4' -v?T 5 i^tf)^* 
Siv'T S ^ (tKS^^, 764, 625-^-) , a , a , a ' , a ' 
-Th7^f/l^a,a'-t^ {4- (v>-p- N y JVT ^ J ) 
7x^/1/1 -p-^ryi/y (4#Bfi¥ ; 3-269084-§-) , p-^^ 
10 =^7 5yR*#, iH=^*s^Wtc**^« h 
y ^m^yUT^^P^fr (4#|Hl¥4-129271-f§-) . 

^*fc*»«i^T 5 y *a*«»e«» Lfcfb-&» (^ha 

¥4-175395-^-) , ^U^*-t?3iBS?WST^^{flrSr 
aseLfc^WS^TSV (^MT4-264189^) . ^^y 
^M^t^Mi^^y (Wlfl¥4-290851-S§-) , 
-O-v^yuVzn^yWb^^ (^BB 5 F4-364153#) . :7yM~ 
XslsmVSWCT % *S Lfc <£> (#^¥5-25473 

^) , hyr^^t^te (^¥5-239455-^-) . e'^ 
(v^ey^ur^y) tf^^^u (#^5-320634 

20 , N, N, N- h y ^m^yPT ^ >m^fc (^P^F6-1972 

|^ip7-138562-^) , v^T ^ y y^z^jvy^^ h y 
(4*88^7-252474-^) 

[0 1 3 3] 2. ^-y ^^-^zc^t:^ 
o:-^-^^ L yU'^ L ^-7 3i>'ioJ:l>*a, to-i/^^riyyu-a-^- 
^f/I/f^7xy (Adv. Mater. , Vol. 9, No. 7, 5578 (1 
997)) N ^^r-y- K^VyU Ky^i/^^^^V (Angew. Che 
m. Int. Ed. Engl., 34, No. 3, 303-307 (1995)), 2,8- 
v^ar ss/UT >^ 7 [2, 3-b : 6, 7-b' ] ^JsrV m ^ (JACS, 
30 Vol. 120, NO. 4, 664— 672 (1998) )3?„ 

[ o 1 3 4 ] 3. mmtikmft^ 

/J^y yU (K. Murakoshi et al. , Chem. Lett. 199 

7, p. 471) , *5«fctfcKy Tir^U^4oJ:^(7)^ff N 

TKy (p-^^^u^) *5±i;t^R»*, ^y( P -^^^ 

v^V-fciV-tr^R*^ (-t^iX THandbook of Orga 
nic Conductive Molecules and Polymers J , Vol. 1—4 
40 (NALWA^§\ WILEYttUK) t-fSffi) . 

[0135] mmiEll (*-yU) m&Uni^ Nature, 
Vol. 395, 8 Oct. 583—585 (1998) fd|5«t$ixTV ^ «t 

* (4-/P : e7xr:;t/) T ^ r> i^^-y--^ o ory^ 

APUfct), ^^^^McOTK^Vv-^yi^iJP (^W 
iflolit) ^t? 5 ^c*6t-Li [ (cf 3 so 2 ) 2 N]oj:5 

[0136] (v) mmiEimmm 
50 ^HWk^*«wir<7>#to9^ttffl-t-s»&, a? 



o 
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te$H(p-CuI) (J. Phys. D:Appl. Phys. 31(1998)1492-1 
496) , fti'T^ (Thin Solid Films 261(1995)3 
07-310, J. Appl. Phys. 80(8), 15 October 1996, p474 
9-4754, Chera. Mater. 1998, 10, 1501-1509, Semicond. 
Sci. Technol. 10, 1689-1693) ^^fftKfflV^I 

[0137] mttiimmoy&i&i.. m^mmumm^ 
-rs, h^^-i2m£i±<D^m»mJtmmt^^.^<— y- 

[0138] wmmhmte. «ft«EjHB*<z>ft*s 2 s 

5 <fc 5 {c^ffcS^frffilcSim^Kt-t 
tiX\i^Z)<D7bSiii-$. Li/\ 
[0139] (d) fctff 

f4, 3t^ro^Stt*^HirxE^fflJii(s)«coaB^*® 

fosrt L < , t < fc«»Yb^ttfcgc3£ *aWA 

ttW#^JRT*fc 5 d t #£f* U \, if* U "*HS*m<* 

[0140] jtmt&&t&im&<o&t£&*m#wmi£ 

[0141] SWSrRJtS^JWfc LTf4, tOttflftftHl 

m^w,mm&ttn*ftm-tz>m&n 2 m ■? fe5„ w> <© 

IZMM (PVD, CVD) f S*\ *Wi**i-5*t«*:w3» 



o 
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[0142] (v) ^rWfdiroS 

«?*L<{4, ^)titpi^« a»e>fc*«6* 

7-ftir^-y— i4, #«rogfr£-|gj£fc, Se#8B©f6* 

y > isih-<zmm&&m*m±mv& era* 
10 5. 

[0143] [II] i^fei^-y— 
-fr7tJifBro* 7— )t-lr>-y—^T>i: ocoB^i: LT, C: 

[0 14 4] -fy-vHrV-y— (4, itLSr«^-t-5Bf 

[0 14 5] H4l**WMtiat^V^-Cf^&*tSHi#E!tc« 

£>UiBg, GJI, RS^r^ixl-Sfllot^-tr/u^iS;^ 

m$uxif&E/tM (bd zza&jtmu &\<&sm% 

30 ^iroSpB»-S^«e2lSr1ft«l,TrHbro±*^ 

*i^eniita«3t« (gd 22bt#feMi (rd 22c 

£r^/jfc U B Jl <t GS t (DffllS it/RS t *il*tfii 4 t 
ro^(-H3t^W]g3^i£$-B:/t«e«^^/i?, 0 « 
#^»e3(4Bg, GJ», RVRJIlcSHM-SirlWI^fc 
*il*Mffi4»wg^-LTV^. BStGS, SVRfi* 
iiMffi ItttllftlX y— 5 M i o TffiW WldPSK 
$ ttTV «^f#»)ii(4r ©H!KS^IWHi«r}((W:-*- 
i: I^INFI-, GSroftiJ<73«##W)e t RJfdfflwa^if) 

sfb^ zmm-t z fctotr gs t RjiroftiKawwRtt e> 

[0 14 6] #t°^-fe/H4^:ttm«^(c3fiAZ:LT*J 
[0 14 7] ir^^v-^fcVT^tfiW&SJtJi 

50 r, m&mytm^%mu c\i\x^yt(o±u^mm 



o 



o 
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[0148] 851:11, bi, gm. Rm<Dt/tmm,m^r 

WEISS (fct^Lfi^u— v-3>T>7°i:Sfet^ffl^-5 10 
ffif¥ft[H]S8) T^fil^fEi LTtftttii-a. *<z>9MSm 
«JtJiBi*J(wd3»t5«aHfi« (A/cm 2 ) tdt^-fe/wg 

^•?S(: J;tU4\ S5}tg~-© l mWcD A&bfc3&ScD W</HC 
*3V'«Til^l~100MA/cm 2 CO$5HT?fcSo *7c, fltMffi 

©&ttw4, # -fe/Kofi ^mm^x-mmic^m-r 

[0 14 9] 

IHJfe^J] £JIT\ *»W**WlWtcJ:o-c»Wi-5**, 20 
[0150] 1 . 3Wi»*tt^9^^»flaoffi«! 

ssr^y -ffy^n^m^ cvD&tcfcij, 
eic^L/cipi^^wi^t'^-tevi^i (t°^-fe/i^-^ 

X2. 5X2. 5mm) 4 fflKKyiJ Lfc^fflTjSS^ 

(«100 n m) ir *» fo 5 x < # - W tifttt0E£:f&£ Lfc. 
Z.<T>s<9— ^ti&WB&l-i. J?^^5600nm N ®Jgfct$J10Q 30 
ftigi®* (500nm) ^85%-Cfc-o/c ^ 

frfcffiilE) C-^^-<^^100nmCDJ¥^T-^*Li^ 

[0151] 2 . rawt^* >1&^tf»*»W>ft*i 

C. J. Barbe?><£>J. Am. Ceramic Soc. 80#, p3157<D|&S: 

fcfcwm&23ox:^g&j£^x-mik ! f-?^mmnmm 40 

n^m^-mc'f-? L3oaa%<757K y ^ u-^ 
^9=-* (^120,000, ftXM&M) zmuu m 

[0152] 3. ^.m^mm^tzw^mtm (bd © 

K©4ja«J*SHf«4:l*< E±tw K^^-^u- Kife-CTO 
jimW/f^T'M^fJU 25'CT-60^P B m^Lfc^, ®$yF 50 



[0 15 3] o#*(c, TIEW^iCwWfeBiJlXW^y ^ 
^fSBtMSfe* (6*1) o. imMRtfgsWiJi LT^-y 

~>=i— /l^OmMlstfv^ ?vW.x/Ujfc3r~> K (DMS 
0) (1:20) (nmfeW&frhfiLZ>W®L\^ 

— ®Mt;^ >-©^fir®^ i m 2 fcfc •? jskttx io-W-c 

[0 15 4] 
[ft3 6] 



HbQPKa oh 
(6^1) 



[0155] 4. m&^ytm (cm) &£vtm&m%M 

(KM) (DMf& 

ffi^ff SdS3/i m^— SKk^^ vco«S:G«ffl £ LT, 

-PixBJBi:ra«t^^— =>-^Lfc 0 Kit, f^ffi^ 

hS:»fco ^cov/— hcoffirt^oR^^ 

5 fc?^ ir/ucD^l^lciS^ioo /x m(7>/hJLSr g ^<^» # « 

[0156] o^i-wOO->— hOf^ffi^ 2fEI(^^M-r y 



63 

ju:t-7$ da) (nu^mm*hf&%&mm& 

/l^/W^v-K (DMSO) — )V (1:10) <7)jH^ 

[0 15 7] 
Hfc3 7] 

T)OC COOH 



HOOC 




COO' 



^Ur-CN NC — — I 




(e*2) 



[0 15 8] 
HIS 3 8] 





coo - 



(6*3) 



720ro 



[0 15 9] 5. ^JW^ftJBfcJfiaiT 

TU<ommx-f ^ — ^jsa^SE-rsrffofco b 

^.^VMSp R p^FUSABOND) 5r2mm(Oi|ilT^-<— 9— i: L 
T»#, ^J:^ ±IEOG«*RJi&ttOTUt;!f9* 

KGJI£BJifc#ft$*Tfi;ta^ % £e>(£*0±t;:_k 
*^?>130 , C"C20#IBJP»ftL, *^~y-— SrBWPLTJE 
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[oi6o] m^, hb^Cisb^fxh^ti^—^— 

<E>|Sfln£Ba>b, Y7-2/Y8-1/3 »?^15:35:l(K*i;b)C0*l 

^^^5^ii^«fi?ffi^6o°c^ t i x^mmm^m 
m<D&A&, n^Txiz;i<*mmm\L&m»Am-m: 

[0161] j *~i?±>v—(DftM&&ytmmtinz3 

cm 2 , J¥^S#?J3. 9mn"CS> 9 , ±15004^^*389! 
co^iltf^c^t^. B, G, R#Jf£>6 4 fc^-fezl^s 

5iJIUIiStco*#\ 6 4Hj*co^^— BHfe^ir^v'V^) 
20 fto-^T 5 is* *r A £ «f£ Lfc D 

[0 16 2] 6. 3t««Eo»JSi:*7— ®«W«<^ir^ 

Wffi (DC) Sr«EE^**LTW-WLfco 

^ 1/i A^S^If ^40mV^mEEti^ i: Tiotfti * 

[0 16 3] ioow^^^^/^p^V^:/^^ 

[0 16 4] wOM«ir^v'V^<7?||»{c5tfi:*>^ 
ir C £ Ttmitco ASt3t3S*ft#tt Sr»J o 

S^5*:9 BgT^^OjuA/cm 2 , A/cm 2 , RJ1 

T***20 ju A/cm 2 ^®^^^®iJfE^^^tC*}- LT 

[0 16 5] El7(a)~(c)tt, Z<D±>"9—i£ s && t <D=t 

Sl>*E]8(b)(i s Wfe^B, Stfe^G. 
3t*RSrra»*fcA*tLfc»&^#e>*tfcBJi. G«, R 

50 [0 16 6] rjh,k£>jjS*J&»<b, t^-fttOllR^Jol^T 
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*^5 0 «ffcH8(b)^*3V^Ttt, 3&o®^tta 

[0 16 7] £X±<D£y^ *»^(D«Ji^«tS*5- 
^irVi^-joJztK^^-^ir^-l^ 1) #^*Jf 

fiSrfiJ/JJU ^^^^^^ofeSattSriefeSii 10 
[0 16 8] 

[BB©M*4RW] 20 
[01] *^WO^m^M^^-^:irVf--(D-MSr 

[0 3] *^^co^m^®^^-^ir>i^-cDftli^" 
[04] 

[05] ^m<D<u— tt>^~<DW8m9&<Dim& 

*i-W&*rffiB-CS>S 0 o 30 
[0 6] **?!o-f^-^tyt- ^*g(cffl^5iS 
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flttSJB ^ f ^ ir ^ t Bfifczv ^° 9 — V to 1 0 T*fe 

[07] ^mm^ w&ttti^ti 

[0 8] ^^co-r^-v>ir^-{^ is^^nm 
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